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4-Section 1 -Research and eeomn

A4~-Note 911

Microelectronic Power Supl4rga

The objective of this prograudrcnrc O 3

O74I9..di, and descrih' brief ly i 44v~t 1,wst

standardize regulated voltagepoe sulist beu d

in conjunction with microelectroi iciry euto

in size and weight, and an imprvmn inefc nyad

MTBF over available hardware,

Voltages and their regulatio o h i ifrn

modules were also contained in/&.oe81

The module8 were packaged i ie agn rm7t

15 cubic inches for power rating rm6t 0wts

Figures 1 through 4 show the finlvrino h xei

mental models, the first of thre eeomna tgso
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,i-/.Note 912

Resume.of E itaxial Studies R~ot-Pr

Battelle Memorial Institute under NAVANEVZ onrc 629

2470 prepared a Special Report on Microelecr icSu eset ld

Epitaxial Studies. This report consists ofacinr ftemn

articles which have appeared in the literatr neitxa im

on -semiconductors in recent years and descrbste ilog ph

covering different aspects of epitaxy.

This4q'-Note will present the first pr fti eotadwl

consist of the Introduction, Summary and Bakrud

Introduction

The semiconductor industry is one inwhc tetchooisu d

are subject to refinement and change continowy h itouto

of epitaxial technology for fabrication of eiodcordvcsi



Sunnmary

The process of epitaxial growth has permitte rdcino

transistors and microcircuits of superior charactrsiscmae

t-o those which had been made before the developmeto hspoes

It makes possible devices such as heterojunctionsadrtord

junctions which cannot be formed by other method. I pemt th

growth of thin single crystalline semiconductor flswihaeo

controlled resistivity and thickness and relativl freo latc

imperf ections.

There are many techniques which can be usedtdeoi ep axa

f ilms. The most important at the present timeaper tob th

hydrogen reduction of silicon tetrachloride...:Thehdoe euto

of trichiorosilane and decomposition of silanehaebe usdt a

lesser extent. Germanium can be deposited by hydoeedcino



Background

The term epitaxy ("orderly arrangemento",a nrdcdb

L. Royer in 1928 to denote the phenomenonof rine goth foe

crystal onto another. This was first foundt cu ntrlyo

certain materials; two crystals of differen pce a rw

togoether with a definite unique orientationrltosiewe hi

crystal axes.

The f irst successful attempt to produciptxa rwhi h

laboratory was apparently made by Frankenhemi:86wh rwsdu

nitrate from a water solution in perfect oretto1nt act

crystal. Other methods which have subsequetybeiucsfli

producing epitaxial layers are:

11. V-I--a----' Elctopating-



temperature, and the rate of deposition. If thes eureet r

not met, the resulting deposit will be polycrystin orarpus

Partial orientation may also occur in which only nirsa ieto

in the deposit bears a unique relation to the crytlaeiftesb

strate) and this is termed "partial epitaxy." Io opeeeiay

all three crystal axes in the deposit should be rltdt h usrt

crystal axes.

Isoepitaxy is a term used to denote the growho lyrot

a substrate of t,.he same material, and this is oftndn i ei

conductor device fabrication, as wh'en n-type silicni eoie

epitaxially on a p-type silicon substrate.

Rheotaxy is a term recently coined to descib th grwho a

solid, single-crystal deposit on a substrate whicath elved

temperatures used for deposition, is covered with iudgae

FutureI isue of ,t-W'oe dl onta-In 46adtoa nomto
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ANOTE 931
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INVESTIGATION OF SILICONIX INCORPORATED "A" SERISLDLITGETDCRUT

I. Circuit Dei3-cript ion

A. This family of circuits is designed aroudtebsccIDGt
shown in Figure 3.1.1. Each type is a true monolti nertdcrut
i.e., all active and passive components in the crutaepoue
integrally with, and inseparable from, the substrt. Alcrut s
epitaxial transistors. Multiple diffusions areusdt copeete civ
and passive circuit components, The structures aepcae nete
modified TO-5 cans or in flat pack form for bighrdniyste.

B. The siliconix DTL Gate has two circuitfbeinmdfctosfo
conventional DTL circuits. They are: (21) the addto reitrfloe
Q, to relax -gain restrictions and (2) the use ofcapn dieD 3 t
prevent inverter saturation* These modificationshv e otetr
load compensated D'iL or LCDTL.

C. The Siliconix family of IYIL circuits conssso h olwn
units.

1. AC2 and A07 -Dual Power Gate and Dua AT/O ae h
A02 and A07 circuits are identical except for fanot h 0 a rv
a fan-out of 15 and the A07 can drive a f an-outof5 Se Fiue311

2. A0l and A06 -Single Power Gate andSige AN/O Gae
The A0l and A06 Single iIAND/NOR Gates have the.ae, hratr



6. A03 -Monostable Multivibrator. h,0 sasxgt ra
connected to perform the one-shot function. Dly=r4ipeetdb
connecting external capacitors from Do-D' to rud he nusad
complimentary outputs are provided to increaet(crut'vraiiy
See Figure 3.1.28.

7. A20 - Dual WAND/NOR Gate. TheA2 isaelcddul AD/O
Gate for special applications such as buffer(n E omttrdies
Selection is based, on BVcex Of Q2- When usec wt xenlla eitr
and an external source voltage, Vsq an outpt vlaesigo 5vlsi
possible. See Figure 3.1.35.

DII& Circuit Tests.

A. The D-&C characteristics of the SlicnxAsrisolCTLcrut
were obtained using a transistor curve t race. ixcrsmaeu th
family of D C characteristics. They are as olws 1 Vhv
(2) Iin vs Vout, (3) Vin~ vs T in, (1) Vout 1S ot 5 c SVu n(6) Vcc vs Tcc. Temperature was used as apraerontsecvs
where important variations were noted, Incl(di h nomto ban
able from these curves are: (1) the worst-csouptvlaeudrfl
load, (2) maximum, low or "false" output voltg,()mnumhhor tue
output voltage, and (4) worst-case inrut curet

Th,.e curves plus any necessary explanation arfrsne ihte4t o
each device,



Tests on the flip-wflop consisted of measuring thesm aaeesa
measured on the gates with the exception of setuptmwhc wa
determined instead of propagation delay. Thesemesrensweagi
determined at the various values of fan-out, bia vote, ndtpr-
ture. Figure 3.1.14 shows a block diagram of thets e-padFgr
3.1-15 defines the measure±d parameters.

The A08 monostable multivibrator was tested by mauigpleapiue
pulse width, rise time, fall time and delay time.Teemaueet
were made with external capacitances from Dw&D'togun of13ad26
pico-farais. Measurements for each value of cap~iac eeotie
at bias voltages of' 4, 5,. and 6 volts and temperaue f-5 IO
25, 85 and 125 0 C. The minimum pulse widths atth copieayouus
(open circuit from D-D' to ground) were measured o ahcniino
bias voltage and temperature. All tests were peromda a.oto
one from each output. Figure 3.1.32 shows a bloc iga ftets
set-up anid Figure 3.1l.33 defines the measured pa mers

III. Circuit Performance.

A. General observations made while perforngtssoSiio x
itA" Series LCDTL integrated circuits are listedbeo tgthr ihan
comments,

1. *From the block diagrams of the test stussoni iue
3.1.5, 3.1.14 and~ 3.1.32 it can be seen that the etcrutycnitdo
essentially three Siliconix A typ~e circuits inseis Th frtcrut
i4 terme the+ rive unt the seon the tes unit +n them third^t the



3. As has been the case in several peiu suso t(NTS
the definitions of the various time paramnetersdb hsfclt n
those used by the manufacturer have been difentAlc ixue
definitions shown in Figure 3.1. 36 for the'dnii aaees

The waveforms used in this report are ei
and 3.1.33. Generally speaking, the time defntosue 'rtegt
circuits are more severe than those imposedbyS icnx ndtoe sd
for the flip-wflop are less severe. Cornrar isno daapbihd yte
manufacturer and that shown in this reportshudb doe it teaoe
mentioned differences in mind.

4. Data on circuit performance as afnto ffni a o
acquired. It was found that differences in crutpromnewt
fan-ins ranging from one to four (theAOl andA6wr o etd a
negligible.

Multiple ran-mins from circuits not utilizingp luprstosith
output transistor collector circuits, produc th reut ha no upt
can go to its high voltage level unless alloupt cnetdto ha
particular fanamin array are also high. This stu o l T icis

not only the A series of Siliconix. This fac smnindbcueo
the effect noted on the performrance of thefip lo an oe-htcrut
which are arrays of WAND Gates. In the caseo th flplp, heS
logic input which vas supplied by a type AO2gt ol o ohg ni
after the clock pulse went lov if the clock olewspeetdrn h
transient o-f the loic input from its low to t ihsae e iue
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CIRCUIT DIAGRAMS

IOUTPUT
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D 03
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10K
D RJ 2 2

3.5KK

GND
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DUAL GAT

PIN DIAGRAMS 3.1.
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D F GH

C vcc Vcc 78'0
4 0 6t. /A



A02 DUAL WAND/ERm OATS

Vin vs Vout

4.0

0*0
0*02#
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2.0i bw.



A02 DUAL HAND/lNl AT

Vin To Ii*
0.00

1.00

2.0
000 2.55.

Vin (volt)

Note: The Vin vo Iin aurv lorp~~t

VoutVa out vabu

am25 25,-55



A02 DUAL K&W/ NC GAT

yea vTolut

4.0

000

000 2*5v
its

vac (vot)
4jY54i~ the prod~aOt of Vec .zid Ice shown on the abov* c~ww by two.
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A02 DUAL NAMNcIGT

h~l -%t~Voo5.OUy

Input

*r4

Output

50 no/div,



A02 DA Il NAND/)CM Gate driving a A07Da II/CSGt

50Tu25 0C

This oacilograph demonstrates th difeciiotptpss
tha tatpl o WNan ^400%1 bfore cAnge weMad-4thrduo



A02 DUAL N&ND/NcFI OATh
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A03 COUNTER, SBIfl..RGISTUR CIRCI

5.0 08~tt

2.5 225Cd
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+1000

T0005 25*-5
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CIRCUIT DIAGRAM
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PIN DIAGRAMS
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A04 DIODE ARA

LOGIC DIAGRAM
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NAND gate.
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CIRCUIT DIAGRAM
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A05 DUAL LINE DRIVE.
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A05 DUAL LINE DIVER
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A08 Monotable Multivibrator
Caracterietio Data and Graphs



BLOCK DIAGRAM

6kkOS0 Monostable Multivibrto

PIN DIAGRAMS

V c 6 0 0 op10D 1 t60

2 1 GND

BOTTOM VIEW TPVE

MODIFIED TO-5 FA A



A08 MONCSTABLE MULT1V±HRATOR

Vi.n T vs 13.n T (Stable state)
0.0

#OWN

9I

I.v

0.0 2.55.

Vin T vs un T (rasitstae



A08 MOtICETABLE M ULTI±RT

0.0 Vout vs I.out & (SalQsae

00



108 MONOSTABI MULTIVIBRATOR
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A08 MONOSTABLEMLT±8AT
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1.A20 Dua! NAND/NC1R Gate Euvln ici

2. Siliconix Test OirCmjtAadWaeomDfntis



CIRCUIT DIAGRA.,M

VS

D .2 D, D2 DJ
3 D

3.5 K 3.5K

GND
* EXTERNAL LiA ESSO

A20 Du) NAN/N(E Gate
UNIFMl Counatator Driver and Bwifo

PIN DIAGRAMS Figure 3.i.35LOGIC DARM

F G H

V~A 3F2

D 5o oil y G cH
40 0 5 0F DJ

CSAXo GND cc BC =FH

Modified TOm5 FlatPac



TO DUAL TRACE SAMPLING
SCOPE OR EQUIVALENT

?A C

UNITS UNDER TEST

TO N-i LOADS

Rise time t, and fall time tf
When an internal or external load resistor is conetdoagtthYlvlofheupt
voltage wavefori 'will be 4.0 volts for rise- andfaltm mesren.

OUTPUT B OR C

tp= ti + t 2
4

OUTPUT A OTU

'"M - _ _ _ _



NOTIES #9. 3.2

EVALUATION OF GENERAL MICRO-mELECTOISFCIOA DVIE

TABLE OF CONTET

circuit List3.1

Waveform Definitions 322 ..

Equipmnent List 32)

RTL Line (Low Power) General Information3..
G Element32.
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D2 Element3231
D3 Element 323
B Element32.4
H Element 325
A Element 326
P Element 328



CIRCUITS WUI CH COt4pIIS)IULRCOIITOI~LN

towaoPower RTL

1. Go )4 input Ofl/?iWGate,
2. D)2. Dual 2 input NOR Gae.
3. D)3, Dual 3 ionput NOR Gete
4*E., Dual 2 input Expandr Gate
5. B, 2 input Buffer Element
6. Hi Exclusive or Ele ~nt, Halt' Adder
1. A. Adder Elemen~t
8. R, Regiater Element

High-Power RTL

1. Dual 3 input NOR Gate

CML

1. 5143G5 5 input OR/NOR Gate

Tfl

1. 365D)4 Dual 14 input Gate
2. 365G8 8 input Gate



GEjqjvNERAL 4I CROEIAECTOIC

W'AVEFORM DESCRIPTION AND TIME MEASURENEEIITO O]APSTV
INPUT WAVE AND A POSITIVE OUTPUT WAVE

90%90

INPAUT TO TEST CIRCUIT

OUTPUT OF TEST CIRCUIT

INPUT TO TEST CIRCUIT

50%50

d 
50%

OUTUTOF ES CICUT Td/TT T



GENERAL MI CROELE OTRONIC

WAVEFORM DESCRIPTION AND TIME MEASUREMENT DEITONORAPSIV

INPUT WAVE AND A NEGATIVE OUTPUT WAVE'

90%

INPUT TO TEST CIRCUIT

Tr

OUTPUT OF T2EST CIRCUIT

10%%

90%

OINPUT TO TEST CIRCUIT

-~~~ 
10 . t 

-



EQUIPUT LIST FOR EVALUATION OF GEN FRALMIRECTOC

1. Oscilloscope:

Tektronix, Model 567 with:s 3S76 Sampligd, rc
3T77 SampligSwe
6R1 Digitaglgi nt

P60 32 Probes

2. Pulse Generators:

Texas Instrum~ents, Model 66211
Texas Instruments, Model 6303

3.Power Supplies:

Trygon Model1 HR4Om750
Harrison Laboratories, Mo del 80 2B
Harrison Laboratories, Mode. 620l4A

4*Transistor Curve Tracer:

Tektronix, Model 575

5. Voltmeter:*

Hewlett Packard, Model 412A



EVALUATI ON

The General 1-i1croelectronic FRTL line is a seriesofonltiparE
epitaxial di,4.vices which are packaged in a flat pac rT-5cn h
family consists of' the following elements:

G, D2 D3  Basic NAND Gates

153D3  A basic higher power NAND Gate

E Contains 2 sets of 2 input transitr sdtExed

the fan-win 0o7 the basic gates

B Primarily a driver circuit to extn>h fn.u

capabilities of the basic gates

A Provides the sumi and carry output o toipust

be added

11 Generates an exclusive OR functio

R Functions as a shift register or eailpfo

The circuits were tested on a transistor curve trae ootizeosrtv
circuit static character istics. The only circuitnoteedsailyws
the R element due to the nature of the time spacinleurmnt*ewe h
clock and the data inputs.



6.r The Supply was increased to 4.0 volts ari uldt a gi
taken.

The above procedure from 2 to 6 was repetda AOC m5 0C+850C9 +1250C*

8. The procedure from 2 to T was repeatedfo lod of3ad5

94 rn the case off the buf fer the load valuswr , n 0

10. The test procedure for the R element isicldd it th daa
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NOISE TT

Procedure:

1. The circuits were conncersi h bv lc
diagram

2. 32 was replaced by a Sot
3. El, was increased untl Vidctdacag sae

The system was resetbydsoncigt neiv
terminal of El. which stVt eo

5.1~ was replaced by a sot
6. %v was increas ed untilVidctdacaeofste
7*The syste was resetbydcontigEsBhr



TE14P.- c v c cVOLPS ?ERIOD.-NSAMLVOTTp S

2.o 44 609438

2.5 3651.261

ow55 3.0 32311121

3.5 2911.028

4,o 2641.089

2.0 427 C13.

2.5 3531.022

.4ho 3.0 3081.820

3.5 275 11

4,o 25 312

2.*0 387o8o2.

2.5 32509022

+25 3.0 23710025

3.5 26211037
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GENERAL MICROmoELECTRONC

Ty~pe RTJ No* G______

TEST CKT, TEST'ICI OTU O
INPUT Vcc 2~ c . c .

Pul~se Width 00.O, 517,Q.50

Repetition Rate IMC IMCIC]M

Pulse Amplitude L0c6 101 v
OT 570 91i~

______ 20.2.13

d VON"_ __ _ _ _ _

T i~ 3S

.Tpd 3.____



GZUUtAL XCCRQ-preLECONIC8

TYPe RTL, NO.* __ Tempt 140~c Vc 30N

TL1 CKT. TT CIRCUTO7rU V
IN~r~i~ Vac 2.0 V~ . e .

Pulase Width 500. 49o8.91

Repetition Rate . ____ l lC IMC

Pulse Amplitude 1.015 ivo81.3ji6

T r58.* 93. 2 8

*Tf I.22.04 7

Td 51 52V

Tpd420 0 8

Type RTL No. ____Temp. -550C Vcc +.



GUN~L ICRQ-SUICWICS

Ty~p RTL No* G Tmp -+85OC Vc 30 N

TT CKT* TCRUTOJPTF1
V-0c . . c .

Puls e Width 50.51,s8

Repetition Rate 324C ICf4

Pulse Amplitude10094a12

T 5r o~ i 8

Td _ _ _ _ L_ _ _ _

I~ye RTL No. -G Temp. e15 cc~N



, 'NRA NICR0 o-ELECTRIC

TyeRTL Wo Temp .± C

TEST CKT. ETCRUI tOU

?ulase Widt'ha 5000 1.5347

ReP et it, I cx&: IMO M M M

Pul2se 1,00.0

r
m ~~12.13.20 4

43 *4. 3

T a _ _ _ __ _ _ _

d 8 2w 3

T

T 0 3 1



.7 pe RTIL No* Iw Temp. ____ Vc. N

Pula 6 Width 208000.____

Repetition Rate TImC IM314

Pulase AMpl±t~ 1.e.8o~811

Tff

Type RTL, No. G Temp.5 0C Vc+oN



OIN~AL 1CRO*PELUC JOUCS

Type RTL.No. ___ Temp c,+85 C V

TEST CT T CIRCIOtDrIJa

Pulase W'-'dth 5s2- 506.0 1240

Repetition Rate 1140 IMC IM M

Pulse Amplitude- 0.0...-* 0.82. of 0

T 6o. 483.02.

Tf- -

Td 39*

3 .80 2

Tpd 38



GENE~ALMICRO-ELECTRNC

T~pe R-TL No. G Temp. .+25'C Vc +.

IMPT VcKT( Vc .0Ve .

Puls e Width 500.62.50. 4 T

Repetition Rate f4C ICIJ M

Pulase Amp2.tude 1,.06 07 .oo

T, 56.#5 4 3
* r

II. 26l2.e6

TdS

Tds_ 
_ _ __ __ _ __ _ _ _



U~LAL ICCR0 -K--=-C TRONICS

T.T CKT * *T CIRUIO7PT V

Voc 2. 0 _

Puls e Widt;h 5-I 00. 50018.

Repetition Rate 1140 IMCflC10

Pulse Amplitud i*i6 o .S 8.9 6

T 58. 107

Td 41.

Tpd' 50A 10

.0 nwqlA~nn vof



aAM ICRO-ZCTRONIC

Wpe RTL No* G Tempo + Vcc'9,

TT CKTo TTCRUTOYTT7~
INI Vcc 20Vc30c 4 0

Pulese Width 500.OO 527 .51.5.

'~~1 Repetition Rate )MC ____

Pu3.e Amplitude 0.9 o s,6408

T 29* 9T96. 1
r 9

Td 4o.__ 43

T17. 05.2

Tp 42. 3 1

Typo. ETL No. G- Temp.f +125 V0 ~QI 

I



GENERAL NXCRO ELCTRCS

T~pe RTL No. __Temp. 
+25C Vc9N5 FNN1

* ~ ~ ~ 'ES CKT. TEST ICI OTU U

?o.2s e Width 5500490____

ARepetition 
Rate fl4CIM ICIC

NUJbe Amplitude 1.O OT 088 c~uImmm

r

A Td6.m.I...mmnnm

TS 1



-,~~QW~ WO."o-.*,j p"r ~

Puls Wldth 500. 9.I~43

Repotitloa late CIEf B

PgU* ft]Aude 1.19 0.50.1 09

T 97.T6 1 6
r

f12., 333536

Tip.RTL No* G TeMP. jYa~ A =1



3UUA No* CEO +85!SOIC Va

T+ T C Voc jN -_

ImVcc 2#0 IVe30 Vc 0

Puls e Width 50 .L.4

Repotition Rate _____

Pulse AMpltude o___ c62-06

Tr

Td 6oi~~.60 o

Type RTL No. Temp. +125 c Vc 30N FNN
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OVcc=4 o

orui

o> 0. 1.0
0. V/ivAnu Votgqo i
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0.5 V/div.
Input Voltage o i

INPUT CHARACTISTC

,+ 0



108

0

+r

0*Hi
4, r

0.5 V/div.
Sumplyr Voltage on Pin.

POWER DISSIPATION

44*5
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GEEAL NCCROwEIECTROIC

Type RTL No* B Temp. _.+250C.Vc.0 N

TT CKT. TESTCICIOtPUFR
I-NPUT V c c20Vc.Qcc0

Pulse Width 500* 469E6.48

- ~Repetition Rate ,INC140ICIM

Pulfae Amplitude 1.20 1.22630

Tflie 46.6( 6

Td 7 5

TS 
2

28521 1



G G NERAL MICRO -ELECTRONICS

Typ ____1i- B Temp. m*0C Vec 30

TST CKT. TEST CIRCUIT OTU O
IhU N\:4T. cc 2.0 vc30Vc4.

Puls e Width 5~ 6. 446 438

Repetition 'Rate fl4C IMO M

Pulse Amplitucde 1*21 1 am8".7

T r4 2. no~ moo

Td 85. 88

Tr~d 6o

Type RTL No. B Temn-o. *5C Ycc = 2



. 4m

WT60rp e RTLI N~o* . Temp. 4 N 2

TST CKM TET CRCI2OTUFR
INPUT Vac 240Ve30 c .

?tuls e Width 500. T

Repetition Rate ____i____x___

?Pulse Amplitude ~2o329

T a.. . 5_ __ __16 .

TSS

Ty-P e RTL 'No's 3 Te-- 2+2*



GENIERAL NI1CROwELECTRONICS

Ty'pe -,RTL Noe Temp. ,,+250C Vc 30-

* TES~T CKT TEST CIRCITOUFR
IIi-u'r Ve Y.cc 3.00

Puls e Width 01500. )o 467. Mumma)53
Repetition Rate The IMC

Pulse Amplitude 1419 1.06 1.822.5

Tf 110 5 9. 699

Ta ~76. 7779

T 29.04. 2

T Pd 57. 7 i



GMNRAL MCROwELCThOM~C

Type RTh No. '3 Temp-" ____0Vc010"N 

=

~TEST C1T.o TEST CIRUTOTU O
INU Vcc2.OVc0 ec0.

Pulse Width 500.* 44-6*34

0 '~Repetition Ra'te 1W ____

Pulse Amplitude 142T__ 0.6 2.3

T T *40. _ __ _ __ _ _

T1~ 68. 2 8

Td 86* 7 8

TS 2.

Type RTL No. B* Tem 6



GENERAL NICEO-wUELECTROIQS

Type RL. Nmomwm B L e p~~VcJ~

TST CKT. TEST CIRCMT OTU O
Vcc 2.0 Vcv~.

Puls e Width 5 00. 4T6. ____ ___

Repetitio" Rate ______ ______nM

Pulse Amiplitude 1o___ .12 184

T 76* an 63. o 6
r

T- 304 6

Tpa 554

Tp U N. . Temp +1250 VcQ c.1Q..



G-E~AL 1v-ECIRC-ELcTRCs

Type RTL---- No* B Temp.~ Vc 30 c1

TET CKT.J TEST IRUTO7 T R

Puls e Width .500. 464. 5.L1

Repetition Rate flvC IMC IC.f4

Pulse Amplitude 1.20 0.198 422

OT76 . 48.05 9

II11. =af 72. 79.87

Td TT778.79

T8  290 __ 2

bTpd 58.05 5'



GNISERAL MICRO-ELCTONICS

Type RTL No* B Tempo 00400C vac 3*N-1

TEST CKTo TEST CIRCUT O'7UT
LNPW2 Vcc 2.O0 vcc30Vc.

?U1z a Uidth 500. 433

Repetition Rate fl4C IMC 110 l4

Pulse Amplitude vos1.29 o. 86 22

T 80. 34.0i. 9
r

12.* 84.04 19

Td 8 8.6

TS30o 4 2

Td75.-i.6*

PTpd.mo 050 C0 3



GMAL N1CIRQELECTR0NC

Type RTL No. B Temp +8§*CVc~Q0

TES T CKTI&. TESTCnCIOTUFO
INPLYT Vcc 20Vc30Vc40

*?uls e Width. 500* 4fl.26.44

Repetit on Rate IM4C 3M3IC N

?2.se Amplitude 1.10 1.04,6 .

T 8o. 65.22

TDlie 81.8.
Th7I X

Type RTL No. B 2m. + Vc~~1
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GMM~AL NICRO4lr6CTRONC

T~rpe RTL Nqo, A. Temp. _____ Vc 3.C

MET CKT. TEST ICI OTU O

?uis e Width 500.oq3 5.48

*Repetition Rate IMC flIC M.

Puls e Amplitude 0094 1.02 817
0Tr651. 66.

Td 59. o 2

Ts 20.112

.Tpd I42. T 5



GENTEAL, NECRO0woLECTROXICS

T p e RLNO. A T emp. 0ONMW409C IVcc 30__

TT CKT. MET CIRCTITOUPTOI
Vcc2.0Voc3.

*Palse Wi.-dth 51000 46o. 5.52

Repetitior., Rate_____M

Pulse ~Amplitude 1*04 1*310 1~0lT

218.
TS__ _ w2 9.___ ___

T a 450 ____

Type RTL^ To A Te. r Vcc30 3



GENERAL IVICROm-ELECThONIC

Ty'pe RTL No. Temnp +85C VOc. N= 2

TEST CKP.. TES T CIRUTOTU O

INPT Vcc 2.0 c . c .

1uls e Wi2'dth OO6o- 0_0_"om_46

Repetition Rate IMCICIM

Pulse Amplitude 0059-~~3

TS -20.

Tpa 40. 6 5

Ty~pe RTL No. A Tl c:,. +12C cc3.1



GENERAL MICROs-ELECTRONICS

Type RT Nov A Temp. +25"C Vcc 30 N-3

TEST CKT. TES T C IRCUI UPU O
INPI Ycc 2;0Vc30Vc

Pals e Width 500o 4640 6.41

Repetition Rate DMG IMO M. M

?Pulse Amplitude 0..96 0.'o800.519

$T510 710 3 6
r

TU11 15.12.12

T20.05' 2
SS

4?An*35.32



GENERAL MICROe-ELECTRONIC

Type 4RTL No.ao A Temp. 4o00cVc

TET (ACT. TEST CRUTOTU O
INPUT~~~~ *cc 2C.0"c 0 c

Puls e Width 5004 . 48

Repetition Rate IMO IM3MCf4

Pulse Amplitude 1.o6 o642

T 52. 7.5.____
Ts

II. 5. i. 1C

Tpd35

Typre RTL No. A Temp. -55*C Vc ~



GENERAL MICRO-wELECTRONICS

Type ,,,RTL .. No. A Temp. +850OC Vcc 30 N

TEST CKTO. TfEST -CIRCUIT UPU O
INPUT Vcc 2.0 Vc. c .

Puls e Width 50v466. 6.4

Repetition Rate 14 IMC 114 24

Pulse Ampl.itude 0*87 0*71o.6 .

T 54.* 690 3 8

T1lie 15. 3.1

Td 53; 5 T

V"Od



GENERAL IvC~Oew-ECRNC

Type wwRTL No. ATemp .~ c~

TEST CKT. TETCR ITO'P'FR

Pulse Width 
__4~49 48

Repetition Rate Tma M c 4

Pul~se Amplitude 0*95 07 .309

OT52w o 5.*,5

10. 5 1.1

.Tpd___3633



GRUMAL MCRO.40LEThONIC3

7L yp RTL No* A Temip. -4o0 c vaccm~

-TEST CKT. TEST CIRCUTOt1PfFR
INPU7l Vac 2.0 Vc. c .

Puls e Width 50 0. 5.4

Repetition Rate IMC IMO lCf4

Pulse Amplitude i .o6 o.84 1.4

T 5 4. 6i. 24r

*f 110 -150. .2

Td 61*0i.6a

Tpd

Type ETL No* A Tempo ______ VCC~ ~ -



OUCAL M'CRONEECMOIC

Ty~pe RTL No. A Temp. Vcc50C

TT CKT. TTET IRCI UPT~
INP~7J ~ Vcc2.VcJ

Puls e Width 5000 ____1.2____

Repetition Rate 'IMC Icm

Pulse Amplitude 0.85O@QT n2

T 53.j.
r

10.01.1._ _ _ _

Td 5 ._ _ _ _

Tye RTL Noe A Tempe +12~ c

T!mmmT CK- T- ICI tlP7



(0 0 to qj
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___ ______ ___ ___ ___ Do Do

-A~~ Ti-

____ Do _____JW
MTi

-]CP cP'___H.

- -Condition 1

- Condition 2

PROCEDURE FOR DETERMINING MINIMUM' TIMERlTINHP
BETWEN C? IN-PT AND Do INPUT

PROCEDURE:

1. The inputs were time orientl14ated as showni h aoedagasa
condition 1.



A Dr iver C Load
Circu~it Circuit

C P Circuit ~CNIIN3

Driver Loa&
3Circuit ICircuitI

25 0 C -55 0 C +125 0CTetalofdaisn
Tj6*57 6.3 io,.h vrg4f4raig

T-I' 2.97 1.5 156,3 frec eprtr
To6.e85 6.7 12.9 adra ttedie

To# 7s17 1*5 18.0nus

C Load



TEST CKT TEST CIhCUITOTUS O E4ERTPSO
INPUT

C7LOCK 25 0C 4o 0c -5C+5C+2

Amnpli tude 3.0 1e03 li,' .60.408

Pulse Width 200. 992. 994.09.98.94

Tr 18. 56. 58.08 6 7

Tf 19. 37. 45o 8 2 8

Td48. 50.o2 0 0

TS42o 46.o9 2 5

a-pd 56.s 61.6.569
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E VALUATI ON

The General Microelectronic DTL line is !aiyo ooihc
planar, epitaxial devices consisting of fiveDLcrutin w id
AND Gates.

DTL 254G4 and 25hOG3 are identical DTL NAI~ O ae it h xeto
that 254G4 has an addition~al input diode. Bthaepoi dwth n
optional internal pull-up resistor which mayoa o eue codn
to the application. They also have an extrinpt'emnl(ihu h
input diode) to allow additional AND Ga'ting rt emtO-id aig

DTL 264P is a WAND/NOR Gate similar toth 253exptn pul p
resistor is .provided and this circuit has Ighrd a-uaaiiis

DTL 264D2 is a Dual 2 input DTL NANID/NO aewt pl-prsso
provided., There are no spare inputs provide nti icut h ici
will generate the exclusive OR function whenpn n 0aete
together,

DT.L 264~B is a DTL set reset fl ip-flop ithpoii o lc
operation. The circuit was designed for ripl outn adsifig
The clock pulse, when operating in the clockmdms av altm
described by:

TF nSec
V - . <50vol



DTL 254G6 and DTL 2514D3 are Diode AND Grates; the25G isdige
to be used as a 6 input AND Gate but the supply resitori o once
internally to the output terminal. The 254D3 is a Dua,-nu id
AND Gate with the supply connected internally to theouptin

All circuits with the exception of' the 254G3 were etdsaial
on a transistor curve tracer.

DYNAMC TEST PROCEDURE

1. The block diagram for each test precedes the data o htcrut

2. The temperature was regulated at 250C the pulseretionagws
set at 1 MC with a pulse width of 500 ns. The supply otgs oh
254G4 and 26413 were set at: V6 =+4.09 V5 = 2.0. h od o h
254G4 and 264B was 1.

3. Data was taken for the 254D3 at supply voltagesof3V, .Oan
5.-OV with a load of 1.

4. The above was repeated for temperatures of -400c,55C5Can
+125 0 Co

5. The above was repeated for varying loads off 3 and o h 5G
and the 254D3.
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VDTL 254~G4h-T D1,25

+4,vE E,+11*

NOISE TEST

PROCEDURE:4

1. The circuits were connected as in the above blc1iarm

2. E2 was replaced by a short.

3. E 1 was increased until V indicated a change 4fsae
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r-4~

00

-20

0OH

4--) 6.

0 0

0 2.550

0.5 V/div.
"Diret 1 nput Voltae on Pn 2

16 rru doe



04

00
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0 5.0 1.
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GENERAL 1 CFRO-EI2CpROI1 C

Type DTL I-To. ?5,4G .Temp. +215 0OC V6 +4o V5-.0

TES T CKT. ETCT
INPUT OTU

Pulse Width 5000 00

axepitition Rate iNC1C

Puilse Amplitud~e 1.70 16

Tr 56.00

Tf13.46

Td50

TJ~ CIRUI IPUT



GENERAL M--I CR0wELETONC

Type DTL No. 254G14 Temp. m140 0C v6 .0 520N

TES T CKT TS K
INPUT OTU

Pulse Width 5008

Repitition Rate 1MC 1M

**1 Pulse'Amplitude 1*84 i8

Tr% 5 8.5

if 60 9

Td6o

T Pd

Typ e DT L No -254G4i Temp -55 V6 +1~* 5 -.



GENERAL MI CROv-ELECTIROI(C

Ty ... TL... 1# 254G4i Temp. +8500 *v6 +4,o V5 -.

TEST CKTI INET K
INPUT OUTU

V542.

Pul se Wi dth 5 0 519

Repitition Rate 1M MC

Pulse 'Amplitude .21.5

Tr. 9 0

13. 15.

Tpd 36.

Type DTL No 2544125 0  CV6 4,,Q V5-20 N1
TETCnoES K



GEN'ERAL~ 14 C}O.iLECIC
DTLrp No. 2 514G4 e p.+250 C c6 _~ . V _ ~ .

TE ST CKTP ETCT
INPIUT OTU

PUls e Wi dth 
no8*

Pepitition Rate ill c~
Pul se AMP i t ude172_

Tr~ 
59.52

Td51

Tpd 

0



GENERAL MI JCR0-mELECTRONICS'

Type IYIL No. 25G4Temp. m40 0C v6 +40V5-20 N 3

TEST CKT' TEST I
INPUT OUTPU

V5 -.

PUls e Width 500.s 4514

Re pitition Rate 1MC 1MC

Pulse'Amplitude 1.88 114

Tr' 61. 36.

iT.17 35.

Td 62.

Ts 8.

Tpd 36.

TrYp e DT L No. 2514G4 Temp -55 0 C V6+4.o V5-20 N-



GENERAL MI CR0-ELECRIS

Type iyrL No.24G4 Temp. +850 C V6 +40V5-.3

TEST CKT ~TS K
INPUT 

.OTU

Pulse Width 500. 07

'74 Repitition Rate 1MC1M

Pulse 'Amplitude 1.56 16

Tr' 58.05

Ti' 14.02

Td

Type DTL No. -254Ga4 Temp +1250 CV6 4.0 V5-.0o



GENE~RAL4 ICR OFLE OTROIC
ip-DTIL 110 254G4 Tm, +250 C v6+0 V-.

'TEST CKT, E T CCP 
____INPUT OTU

Pulse~ Widthj 500.065

Repitition Rate -imtO1M

Pulse Ampitude 1.76 17

13. 433

Tpd 
4



GENERAL MX1 CROowELEC1ROIC
Type- 1Y1'TL-. No. 254G4 .. Temp._..40 0 C -,V6 +40V5 2.

TES T CKTTST T
INPUT OTU

Pulse Width 500.025

Repitition R~ate 1MC1C

Pulse *Amplitude 1.901.8

Tr, 63.06.

Td 
6.

Ts.

T Pd

Tyjpe YIL No. 254G4 Temp 550 c V6 +45 20 *='

TESTw- ORR" S ' K



GENER~AL 141CRO-wELE CTRONI C

Type DTL No. 254v'4 Temp., +85 0C v6 +14.0V*2. o

TEST CKTF TESTCC
INPUT OUPU

* ~V5 -.

Pul~se Width 0 492

Re pitition Rate 1MCIM

?ulse'Amplitude 1.56

Tr' .6o,8

i. 146.

Td 
_ _ _ _

T Pd

~~rpe No.5G1 Temp+125; C V6 +.0 V5-20N
TESI'.. CKT TES CKT



6

1K 300A

LA m'



TABLE FOR PROPAGATION DELAY versiusTEPRUECRV

(Temperature. -)TPd ~Pro- p S

-55 ~41 599

0040 4o 43.9

+25 47 71710.

+85________ 905

+125 66 1000C11

TEST CONDITIONS: Nine JYTL Power Gates Connece naRngOclao
V6 +4,o '15  29OV 1

NOTES:

1. Measured as defined in data section:
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0 =5 -- 2.0

afr
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U
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-34i5

0 2.5 5.0

0.5 v/aiv.

Input ~oItage on pin. T

Re±'er to note on Input Output Characteristics.

INPUT CHACTFIRISTICS

DTL - 264P

3.2.Iih
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-m2.0 -10C0
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Supplyr voltage o i
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b

SW

0
H 4 -___

=

CM V5 = -2.0

~ 0

~z.

H0

4-)
p.,

0C 1.0 2.0

0.2 V/div.
Input Voltage on Pins 3 and 8

NOTE: Input pins 3 and 8 tied. common.
Output pins 2 and 10 tied to pin 9
to utilize the pull up resistor

'A

ThPUT OUTPUT CHARACTERISTICS
DTL-2614D2

3.2.118
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C) +2.5 K .V +40

0C

r*\

4w2? 0

0 5*0 1.

1.0 V/div,
Output Voltage on Pin-,-'nd1

0P

0

04

90
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25kD3 DUAL 3-INFtlr DIODE A~I) GATE
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vcc = +6.0

O 0 5 ~ +5.0

H

:~,, 0o +h.o

0

0 5.0 10.0

1.0 V/div.
Input Voltage on Pin 2

INPUT - OUTPUT CIIARACTM~ISTT CS
DTL 25hD3

4 

3.2.126
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G~XRALIICR0 -ELECTRONICS

T~pe -DI - No. 25D- Tempo _2* Vc+4Q N- 2

TEST CKT TEST CIR~CUITOUPTjR
INPUTVcc 3X0 1e . c .

?ul2s e Width __0 5o601

IRepe. tion Rate IWNC wM NM

?Pu-lse Amplitue, 2.*8 4 1.6o 21028

r

T 
44

T 2

Tpd 2 . .



G~~AL IvaCR0 mEIZC ThOII

Type DL No. '24 Temp. m~ec Vc+.

* ~~~TEST CKT TEST C~CI UPTFR
Vcc~Vc 0

Pulse Width. .2.50.50

* Repetition Rate 1MG McIM M

Pul.se Amplitude 2.*84 13 .228

T 59. 33.5. 2
r

T 14012 .

4 44

S

T1 2..41
13d __ __

1.0e 1.0N 51.6 5



GENERALMICRQ-.ELECTRONICS

Tyrpe DL No. 2541)3 Temp. +85*C +4NeNe

TEST CKT TEST CIRCIOfPT
INT Vcc 3.0

Puls e Width 500. 505. 0.51

Repetition Rate TI4C -IMCICI

?Ulse Amp.itude 2#85 1*87 .128

T56w 44. 6 6
r WN

Tff L3. 130 3 2

Td1.001510

Tpd20

Type~ DL No.24P Temp.) +1.2-50 Vcc +.



GEN~~A MCROewELECTRQNIC

TyL~pe ___ Nqo.24_ Temp. ±25bC Vc__

TET CIT T ICI T~U ~

aVac

?uls e Width 5 00.499

b ~~Repetition Rate'f4 M~1Gf4

Pulse Amplitude 2*84 1.o214 .4

T 4

T 4

Tpd2



GLALj MI CROmoELEC RONICS

Type D)L No* 2541 Temp. .M4O*C Vcc +40 N3

* ~TEST CKT[* TET CIRCI TrU

Pulase Width 5 0 0.MSO P50T 02.499

Repeloition Rate 3240 1MG.IC

Pulse Amplitude 2*82 1*3422428

T 58.v 3T.66 5.
r

110 12.111

Td 190 i. .

T2*02020

peLN.Tm.____ c .

VO o



GIELALM.CRO-eLEwNC

Type ____No. 254 Tm-p. '+85C Vc___
- _

* T1~~~T CKT* T9 ICITOTU

Pulase Width 5020099 51

Repetition Rate IMO M MCf4

Puls e Amplitude I2.T5 1.3NO5*27

T 511.49 0.48

Td
1T . i6*

s. .

2.T20 .



GENEKRAL ICRO.w-tCTRONICS!

Type DN jo. 254D-n Temp +25*C VccI__

TEST CKT. TES T CICT 3UU
INPUT Vec 3"0 VC , c .

?u2.se Width 0~ 490

Repetition~ Rate 14 lI IMC IMC

?dise Amnplitude 2 w84____22626

T 84r6

-T22

Tpd2.2025



- InL MICRO..ELC LRONC

Type DL No~ 254~ Temp. am___ V'cc 2*

* T~~~T CKT. TzTCRUI IfPTJR

Pa~loe Width 5pg 50000

Repetition Rate nTiC ____ M __

PUls~e Aplitude 2.2,.8

T 
_ __o_ _

Tf M12.e 121232

Td 1.3. .

TypDLN_ 2 54D 3 Temp. __ _ __Vc5__'



GU~z~AL MICRO-RF. TONICS

7-ype DL-- No. 25D Temp. +85 ____ N * 5+

T1.T CICT. TFMT CIRCUT017UF.

Pulse Width o60 0

Repetition' Rate ____ ~

Puls e Amplitude _o.7

Tf23

T4,.o _ _ _ _ .

Time DL 2 54D3 Tep.Tn +125*C Vcc ___-



EVALUATI ON

The General hicroelectronics, CML Gateis .fv.iptO/O

Gate. The gate requires 3 power supplies oniptadotu

based on zero volts domc. For this conditintesppisae

V9 -2.0, Vl$ 13, 14 =-2.5,, and V2 =+1.. Telicitiiacae

in a 14. lead flat-pack or a 10 pin TO 5 cn

Typical curves were plotted on a tranitrcrv rcr



DYNAMI C TEST PROCEDURE

1. The testing circuit block diagram is shonpeedn th

dynamic data.

2 . The input pulse was set to have a repetionrt of2.C

and !a Pulse width of 500 ns. The teinperatuiewsrgltda

+25'C with a load of 21 on the test circuit.

3. The supplies were set at V9 ON&+2.09 Vi,13,29-.,ad

V2 =+1e0*

5. 'Te above procedure was repeated for a od f3
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GENEPAL 141CJRO-ELE CTRONI CS

Type CML No. 5 3C45r Temp, 2c +2.C V ~V,.2 5 v 1 + =

TEST CKT. TEST CT

INPUT OUTPUT

V9 +20
V2 .-25

V1+10

Pulse Width 500. 4870

Repetition Rate _________

Pulse Amplitude 0,.83 i0

Tr 16,,6 55.

Tr 21.,3 2914

Td113

5.1

15.
Tpcl



1~~'pe C204M.E53G5E

~~TCITTST CKTO7PU

8 Pulsae WI dth goo. 48

Repetition Rate LYC1C

00

f Ow 21a2

Td 
-1.

Tpd 1.

Typ M,.IL.Noe 53G5Temp v i42V -+2-5



GENERAL MI CRO-ELECTRONI CS

Type CML No. 543G5 Temp +85 "C V9g +2.0 V W02 5+10NI

TEST CKT =1S CKTOU0U
INPUT v~ +2.

r -

Pulse Width 500o 17

Repetition Rate 1MC1M

Pulse Amplitude 0.872 10

Tr .9

Tr 24431

Td _ _ _ _

Tpd

TyeCML No.543G5 Temp +1250CV +2.0 +1v N-o 1

TEST CKT TESTCK UTU



GENERAL 141 CROvwELETOIC

Type C~ No. 543rT5Tep+2 CV 9  20V25+10N 3

TEST CKT. ES CT
INP UI UTU

Pulse Width 500.079

Repetition Rate1M

Pulse Amplitude o84 10

Tr

Td

Tpd 2



GENERAL MICROmmELECTRONICS

Tye,~g.No *s51qq~ Temp 0 cVQ +2,-- V, ~iNn

TEST CKT TE STCTO7PU
INPUT V.

2.

V1, 1.

Pulse Width 5001.4

Repetition Rate 1MC1C

Pulse Amplitude 0*792091

Tr I15.7 50

Tf21.2s 11N3.

Td 1.

Tpd20

Ty~pe.LCML ,No.* 5143G5 Temp~ 550CV j,.9....OVg -2.5 V5  10

TEST CKT TEST!K OTU



TS.CML No. + 510CTup V~j~n, 2  ~1 'i

IPT 0

Pulse AWdtd 50. 48.

IRptto R8IMC6M

Tpd

Tpule AmLit 0.8 54G T 14* jo+.

TET-9K



EVALUATI ON

The General Microclectronics line of TransitorTasso oi TL
consists of' two NAND Gates; the 265G8 which -is aigtipt aead
the 265D4 which is a dual four input gate. TheciutsaeypalTL
NANID Gates with an additional output non-invertingpwrsaeealn
thema to drive high tan-outs with high capacitive laig ohcrut
were tested statically on a transistor curve traer

DYNAM4IC TEST PROCEDUE

1. The testing circuit block diagram is shown prcdnIh yai
data f or the 365D4.

2. The input pulse was set to have a repetitionrat f1M n us
width off 500 ns. The temperature was regulatedat+2 Cihalodo
1 on the test circuit,,

3. YcC was set at +4.5 V and data taken. Data wsas ae o c
of 5.0 V and 5.5 V.

4. The above procedure was repeated for temperatsof40C 55C
+850C and +1250C.
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0.5 v/div.

Output voltage on pin 1

0
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on pin 6
p4'
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Or4

er4~ 4 4Vcc on loe1d = 5.0
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0

0

0 2.5 5.0

0.5 v/div.

Supply voltage oxi pin 4
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TTL - 3651)4
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to load = 5.0
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9.0

H

.fm4
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0 5,0 10.0
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G~f~EAL MICRC ,ELECTRONIC S

T pe TT-. No* 6G Temp. +5* Vec +.

9. ~TEST CKT.. TEST. CIRCUIT OTU O
INPUT ~ Vc4Vc .0.Vc

Pulse Width oo. 5982

Repetition Rate IMC INCflCIC

Pulse Amplitude --3.o6 4-955w6

OT214. 1.4._ _

T 22 I2

Td 234 1 9

S-

Tpd TiT



100

T~! CKT * TCICItfPO t

PUlS e Width ____ 
4.____

Repetitix Rate ~~4if4

Pulse Amplitude ____46~ 
.2

r

Td__ _ _ __ _ _ _

TLnp TT Noe -1%9 Tempe ___ e



GE~L MCRO ELECTRONICS

Type TL N*358 Temp.9 +850C Vcc +5c

TEST CKT* TEST CIRCUIT OI]PU i
INPUT Vcc4*. Vcc50VcI.

?~lSe Width 500. 5 11.50

Repetition Rate IMC INCIN C

Pulse Amplitude 4.0 4.3049050

Tr 310 20.e22

Td 29# 8 6

19. 20220

Type TTIJ, Nov.- 365G8 Temp. ,,,+125*c,,, Vcc 50
TEST CKT.OTETCRUTOTt] O



GMUMhAL MICRQELECThNC

Type- TTT4L No 365G8 Temp. +25CVc+0

* 'r~E~ST CKT. TESCRUTOUPTFR
INPUT Vcce c . c .

Puse Width M . 505 5003No

Repetition Rate JIMCIMINIC

Pul~se Amplitude lii.6 ____ ____

Ta 23.20.220
r9

22#

-T._ 
__

Tpdi8i821



aEE-AT, NICRO-mELECTRONICS

Type _____ No* 6G Temp .1Vcc,05.0 N 4

TEST CKT* TEST CIRCUIT UPU O
INPUT Vcc~ Vcc5. Vc-

Pl1s e Width 504N9. ___

Repetition Rate =~ -n- -

Pulse Amplituade 1 4P7 90- .5007

T rJ*1 6

Td, 214. 0.1

T12.0)4

20.

Ty~pe TTh No. 36G Temp. _ Vcc c NacI



GU~AL KCROw LCTROXICS

Tiype No*___G Temp. C Vc +50 N5

TEST CKTo TEST CIRUT1 ~I~ U

Pulse Width 510. * 5600

Repetition Rate IMC LC__

Pulse Amplitude ~ 422 ~ .548

T r-1w"mm20. 3

Tf 24.o 165i615

Td 2922. 7

21..? 4

200' 2 2

'INU V 4 .9;5. MRVcc5.5 1 *



GENERAL MICRO oELICO'2RONICS

Type TTL F*365G8 Temp. +250C Vcc +500

TEST CKTs. TEST C IRCUIT UPU O
INIY. Vc 4-.5 Vc. c .

?u,'se Width 5000 5 0 1.5

Repetition Rate iMC _____ ____ ____

Pulse Aplitude 4-3___ 3.w16375.5

T22. 190 0 3

T23s 18v317i8

Td .250 3 0

T 16.1'~ 0

Td20.00 1



GE-MFAL M3CROmwELECTRQNIC

Type OrTL NIo 36G Temp .4oVOc

TEST CKT* TEST CIRUTOT: O
IIIPUTl Vec 4.1V1 ~'0 c

Pulse Width 500486. 9.____

Repetition Rate ICIMO lC14

Pulse Apiue 4i 281 .9

T 16,o22

24. 2

Td 2 6.9 8

T2 12___

Type T PL No.G8 Temp. w55 0C Vc N=
TEST CK. TEST 6ChCI bUPTO



GE"taEAL UflCR0 wELEC Th0NICS

TyWp TIM No* 362G8 Temp. +85*C Vcc +5N -1

TWT CKT TEST CI1RCUT CtDUT11
INPUT Vacc45 Vc5.Vc 55

Pulse aWidth 5 0 wwn9ow 1. i5 11~.

Repetition Rate am" l4 IMC fl4Coma

Puls e Amplitude i~ 444

Tr 1434.____

24. 18.98

TB 2,6.w3

Tpd 22 4

M----jci c~ri IT... J0



A/UNOTES # 9.30.3

EVALUATION OF SYLVAT\IA DIC-7J.,AL INEATDCCIT

ST.'r-4B:, Dial hTAND/NOP Gate333

SNTG-w51: HANTD/OR Gahte33.4

SmiT63: H'igh Peanamn NAND/N-OR Giate 333

S~W-20: NANTD/OP Gate (Voter Gate) 335

S1T~m2B: Set-Reset .Trigger" F 1 "p-Flop 336

Faw-3A: Set-Beset Trigger Pl~-Fop 336



it is seldom that microcircuits are used indiiuly thrfe
testing was performed in a manner approaching yti iuain

1. Since the Vc in a system is us"U. ally supple yasnl ore
the question arse as to the =ount of chae i h ici a
m~eters vhich will be caused by a variation of Tetre olas
selected for this test were 4.5, -5.0 and 5.5 snetemnfcue
centered around 5.0 volts.

2. Loading was accomplished by means of duelSG 1 Bunt. I h
standard test setamup for gates, the followingtola cndins er
imposed upon the test circuit: A load of "l~crutadala.o
"20" circuits. "For this report, a load willbedfndathtld
presenltedi bir one input per each single gate ici onetdt h
output of the circuit. Du~al elements were use slas hrfr
each circuit represented a load of "2".

3. The input signals to thse. test circuit werepoue yadie
circuit iwhach was a, dual element SNG*-*hB. Thidulrve crut
which -vas driven from a pulse generator enable oiieiptt
the test circuit since a negative goinrg pulseasnt valbeo
the generator used.

The driver circuit provided isolation betvreen h eeao n h
test circuit as well as providing test circuitiptvracsa h
Vcc to the entire system was varie d.

In th,2 case of the fhipowflops, which require atraei'us n
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335GN
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.140SEATING
PLANE

,c50
4Q~ 7 .250 MIN

.016 .50 MI
021 .oo 00MAXUUU__ _

TYP _ _100 TYP

10 oom'

45.0ot" m-
TYP\

\/,028 .045
.029

12 LEAD TO-5vc

SNG-46

FOR SNG-4A INPUTS 9-A ANDC - R O RSN
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.050 .5

C= E 34.100

-.250~I K D

L C C '100

.050 .5
m N A- B

.016 '5
(TYP 14 PLACES)

.350 MIN__
j ~~(Tf P 14 PLACES)Q4±.0

05 JIio(TYP 14
.050 .010PLACES)

(TYP 14 PLACES)
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-.55 *C
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vin Vo~ut 12.*0

V0 0 =500

108
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4000

Vout ve 'out 0*S0

10) T 25'C'

2.) Nub 5.v 40.0

3e) 1U inputs high 40*0

m4om00+2+

400

390

14. T 250 C

2.) 50% duty cyclo obtand 100
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SEI4 V60=590y ___K s~w WLM

J~d ktu.
20 18 16 14J 12 10IC 4.

11.0s 10.6 10.6 10.6 10.5 1011.I959C9

1 6.8 15.2 14."7 14*2 13.5 12. 120 10105 02

Tf output 12*5 12.0 11.5 11.0O 10,4* 98 9.t.o74 .

(Iap90 3.8 3.8 3.7 3.7 3.6 3'3034 3.

.(output) 2.98 3902 3.06 3*06 3908 3.1*.032 .432

Temperature 250C.



Tmapert IOC_ 40+545 ___

Frequeoy s0. 7.t4 -g.oo90 .
V ~volts 4.5 4.5 4.05,. .454 . ..

Test Circuit in out in oti u noti u

Puls. M. volts p-p. 2.9 2.9 3.02. 31293.32 .32
Ni..S Width no~ __C __ __ 675571_

T'8.5 6.3 7.6 55 5 35 . . .
neec. 4011 11 -- 0~

______ 

-
-ON-, 8*6 7.84

Tamperature 0C 4W540 +5+5+2



BIG 4+ B Ring Counter (7 #1,~nt '00__ __

Ta rt~ m55 16140+2+812

To volts 55. . . . 5 55~. 55,
_ _-111 -i-sm i

Test Circuit in ut in out in oti ot

Ni..e Amp. volts pp. 3o9 .7 4.0 3.8 4A . . 2 . .
NlIse.Width nosec.5 56 53_ 68

Tr 8C .3 .2 9.0 5.6 12.71 1, 16

6.5 5.0 5.8 45 4.A. . 40. .

T__ .NW 4 too77 _ .6 -64 .

BIG A B Ri ng Counter (3 elmat)_________

Tempratiure -CA55 _____+4 +2
Froquency so. 20. 1 21 280-m
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Rin Conmter.

Prequawy ow24*2 so
(3 el eiiametis)

V00  5*0OTO
Temperature 250C C N

20 u.o./div



Ring C ounter

Frsequency 8.26 so.
(7 elment.)
loadlIckt. I
Voe = 5.0 volts

T.Mmp atur. 1250C.

CV~

20 nsec./div.

End of ri~n counter traces,.

wp50 v o=



lead =20 okts.
Voo0 5.0 volts
Teaperatiwo 250C. I

NI

*2 iauo.o/divi



Jrequency I c
LromA a 20 okts
v = 5.0 volt$cc
Temperature = 550C. IN

50 naeo./div.

SNX;-43



Prequeny 6 c
Loadz I ckt.
V 5. 0 gvol to00
Temperature =250CO

50 le~c/dv



SNGzl.-4B
Frequency 6 me.
Load 20 cktiso
Vea 5,0 volts

Temperature P5 50C. IN

0

Frequency 6 me,*
Load do- 20 ckts.e

VC0 5*0 volts
Temperature ot250C.

NI



SNG 5AB8 B

W+ LOGIC
L'ABCMEF*Gt12 D

('-) LOGI C

Lx(A+B+C+M)*(E+ F+G+I)

The SN:.=5 AINDmMR gate fntosa N-f lmn
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SID 5B V = 5.0 To ?r~qweoymw1 IMpUtWdh 20nnc

1cMckts.
20 18 16 14 12 1042

pd14.5 14.5 1400 14. 0 14.0 14"C1. II1.

21.0upu 205 19.8 18. 5 17.6 17.31 .4191.210

14" 1394 12.5 11.8 11*4 10.5*0. 96 88 85

Pulsue Asp.

((oatpt) 3.28 3.32 3032 3o34 3.36 394OC .1 *4 .035

Temperature 25 C.
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31NG-5B
F'requency w-1 me.
Load ~1ckt,

V 5 .0 voltscc
Temperature 2500O

NI

.2 pasec/dv

S~awo53
Frequency 1mc.
load 1 ckto
v 5. ()Voi +-



S' -5B
Frequency 1moo
Load 20 cktis.

VCC 5.0 volts

Teperature 1250C
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.2 ptsee,/di-70
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*N R 5.O0v. ?roquey=1acIptP.Wdk 20 o.

Load Cktoo 20 18 16 14J 12 108642

T d16.0 15.5 15.0 14*5 14.5 140 1351513015

7 Output 37.5 37*0 36.0 34*0 33*0 33.03. 303.'3.

T7 Outpuat 13.5 113*0 12w5 12.0 1105 VV.O 1. 001 .

Pulse AMp 3.8 13*8 3*7 3o7 3.7 3.6 35 35 3.3.
(In pat)_ ____________

fti.. hp. 3.0 3.1 3*1 3.2 347 3.3 33 33 3, .
(Output)__ _ __ _ _ _ _ _ __ _ __ _ _ _ _

Teperature f-250C.
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SNG-6B
Frequency 1me.
Load 1lckt.
V cc 5.0 volts,

Temperature 2 25C IN

*2 pime./iv

3N3-6B
Frequency z- 1 ac.
Load 20 ckts.
V =5. 0 volts
cc

?empertture 2 500.

IN

OU



Frequency a"6 me.
Load =,1 ekto

VC0 5.0 volts
rnl
emperature 2500. IN

0I

50 nsec./div.

woo ---
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SNG~.m20 -
Frequenicy 1Ma~
.4oad -* 1 c k t
V "P 5. 0 volts

Temperature MM25 0C. IN

. 2 A~se./di1v1,



FiY.quericy 6 wo~
Load1 c kt.
Vc 5. 0 volts
Temperature 250C. TN

I*

50 nsec/iv



Ada2

C I CLOCK

SFF 2A&EkB
()LOGIC ()LOGIC

K E- EF-IC + L K E F'IC~

L V AB* M-C + K L A'B'M"A*+Bo



+010
175

.050 T .5

t'0100

.250 K D

M B .050 .5
m__ _ __ _ _ _ N Aa Z E

(TYP 4 PLACES)

+,005
.050 -. oio _ __('TYP

(TYP 14 PLACES)

14 LEAD FLAT PACK



.370GN

.335

.335.
0305 _ _ T5

SEATING

L PLANE

____-; T-J.5 MIN
.016 j~llll~. .500 MIN
,021 1~UUU_
MAX _ -I0

.200 o
TYP 610__Y

'210 7 .100OTYP

0007R8
MAXG(E

450

TYP

0344 0/1 .0 8 .0 4.029

12 LEAD TO-5

BOTO1VE

SFF -2B

FOR SFF-2A INPUTS 9-A AND 4-1 AREFTPRSN



4

0

yin Va. Vu

i.)T 2,500C

2*) V z,5.v

Output taken ex pin 0

#5 with pins #1,2,3#
and 4connected and34
v applied to the

8 ******
Vi4 Eu... Eu..

EEE.EEE



40 Eu.Eu.
20NE

v v. I>f 0 Eui
vout ~ out

10)T=25 C

2J) Vc5 v,

3.) Top trace is with wn40
pin #1 0 ground
bottomn trace is 1 01
with Pin #1 hi.gh. r ot vls

4.0 cc



- (2) C~ us

(5)4_ _ _ _ _

Typtoa Test Set-uP For IWO2BFipFo

I *PaIm Generator

2e* Dual Driver (Clok) SIR-4

3 * Palse kwlope Gemerator(rqecydv4r

5 * Driver I(erainput) S-4

6. Sh.2BTestCircit (lip-lop
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42*

4'

11100M 450 0 5 0 5
TemperAtr%

In~put Frequenciy IRO
Clock Frequeneo 2 no.
Load I ckt. /Outptt
V 5. 0 volts

400

In aa n~ -a



The SFF-3L is a single phase tlip-P cotrtd01

a monolithic silicon substrate arnd manuracturdbptxi

planar tecbniques.

C olkA..C Reset ( 0

Direct Reset (Rd)

FF3

TRIGD.m FIFO



~- '335GN

,305I

.14 SEATING
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.0501
20MIN

.016 Pffl .500 MIN

.021 -~TUU_____
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.2003
TYP 0100 TYP S

000@ 0:V1'.OO

7TYPTY

.029

12 LAD T-5 T~-5 OTTO VIE

6007R0

____ L10.0

.0346

.029-oo LCS

14 LEAD FLATPAC



Vi vs. .. UUd*UUUUU0U

1. T Sa 2 5 C

2.) V~ ~5 v.

3.) The lefthand or top .*
trace is with pin #7
high. The right-han
or botto~ trace is 246
with pin #7 low.V (ct



3 E~
V VIS.'cc cc2

1) T=250CA E E
2.) Pine #1 &1

ground for both
traces. 0 do

3.)Top trace with pine
#9 &#3 open, myvA
bottom trace with
pins #9 & #3 at
ground level.

4



(I) -(2)

C lockIn

Typical Test 3etuap For S? 4w3& ?lipmll

10* Palme Generator

2o -Dual Drive (Clock) 8?G~-4B

3. NI..e Envelope Generator CYrevuzydvdr

4. Duial Driver (Input) 83&-44B



IM 0 0 0

V%01 o 0 ~4

MON1

R 01

00 0'

0 00

0 C) 00U40 *
-O tkLf m m m rnrni vown *m



5oO 
I I
I L

0

AAr
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400
1 00 4050 0

4w3A Temperature

Input Frequency
Clock Frequency 2 mo.
YCO, 5*0 volts

Lo*d 1 ckto/Output
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S~P~.3A 
-

Input Freq. Ime.
Clock Freq. 2,, mo
Load 1W w 1 ckt/output Be

Vaca'm5.0 volts
Tempe rature v-2500.

Aa = #10 input C
Be #2input

C. = Clock ]Input Do 0Gs.

D*A~t,#5 output
E#am #7 output 

4

00.

SFF-



SECTION4

APPLI CATION



Section 4 -Applicaio

..14-&-wNote 941

Failure Analysis and Reliability Estm eso AN SW2
(XN- Microelectronic Digital On0a aaLn

Failuare rates and reliabilityes mae hvebn

4 ~completed on a prototype Data Link (n-a)eupet

consisting of Receiver, Digital Logc D/ Covres

Discret.. Indicator and Power Supply h ecie n

the D/A converters subsystems do no cnti mcre crnc

circuitry. The type of microelectrnc icut co ane

in the other subsystems are describe n/ -oe63

/J-Note 8ii and /"-Note 841.

The f ailure rate data was extracermFRDM-

Hdbk-217 and f rom commercial manufatr s lieaurn

reports for those items not includein hiiaypb



It can be seen in the above table htteAC /

Converter and the Discrete Indicatorcotiue 0% f

the estimated total failure rate. ThI..DA ovre

has been redesigned to replace 18 relaswt oi-tt

circuitry ( one differential amplifierad8tani os>

The Discrete Indicator has been redesindt lmnt

complexity in the driver amplifiersbyui zng7mco

circuit darlington amplifiers,

Preliminary failur."e rate estimateso ettv

(xN-2A) equipment including the above w eeindsb

assemblies are shown below:

Functional Block(pmToa

Receiver 212

Digital Logic 151



MTBFs for specific operational reqient artbutd

bel1ow:

Minimum AcceptablePesnTntiv
.Operating Condition X- N2

Normal Operation 20 p 8 p
(Visual & Automatic) 40hs 10hs

Manual Approach only 10 p 8 p
(no, Aut opilot input) 0 r.110hs

Automatic Approach only 13 p 1 p
* (unusable Cross-Pointer)54hr.620hs

Either Manual on'ly or 90pm27 p
Automatic only100hs 200h.

The above table indicates a relibltyipoemnf

2 to 1 between the various operatingcnitos

II ~



CE CT 1 5

AVAILAIIT Y



A/4NOTE95
MT CROELECTPIONT I EIE

EVALUATED FOR -OE

The table on the following page lsstecmecal vial
microelectronic functional, devices whic aebe vlae n
reported upon in. the /" NOTES. TheyNTSisenubri hc
the evaluation results can be found isa h o ftetbe h
line belovt they-N TOTES issue number ietfe h oreo h
units by manufacturer. The basic descrpino ahcruttp
is referenced- to each manuf acturer by tepriua auatrr
model number for the circuit evaluated
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